filled layer is filled with 40-75 weight %, based on the total weight of the filled layer, of an 
inorganic filler, forms one of the two surface layers of the fihn, and has a thickness of 40 to 
400 Jim, the unfilled layers comprising at least a barrier layer and a sealing layer and optionally 
at least one adhesive layer, and the ratio of the total thickness of the unfilled layers to the ' 
thickness of the filled layer being firom 1:8 to 1:1.2. 

REMARKS 

Claims 1-17 are presently pending in the application. 

The Examiner has objected to the incorporation by reference of industrial test 
standard ASTM 1238. The Examiner asserts that reference to industrial test standard ASTM 
1238 is improper because the disclosure allegedly does not enable one of ordinary skill in the art 
to dupUcate the procedure associated with the industrial test. Although standard industrial tests 
promulgated by the American Society of Testing and Materials are well known in the art and 
readily available, applicants have submitted herewith a copy of ASTM 1238 firom the year 1990 
as suggested by the Examiner. Accordingly, reconsideration and withdrawal of this objection are 
respectfully requested. 

The Examiner has objected to claims 1-17 because of informalities. The 
Examiner argues that the term "of^" in line 4 of claim 1 is not clear. Claim 1 has been amended 
to delete the superscript numeral "3". The superscript "3" was a typographical error origmally 
intended to be the symbol ">". Rather than insert the symbol claim 1 has been amended to 
specify that the thickness of the filled layer is 40 |am to 400 |am. Support for this amendment is 
found at least at page 3, lines 24-25 of the specification. Additionally, claim 1 has been amended 
to substitute the more commonly used term "ratio" for "relation." Accordingly, reconsideration 
and withdrawal of this objection are respectfully requested. 

The Examiner has rejected claims 1-17 under 35 U.S.C. § 1 12, second paragraph, 
as being indefinite, asserting that the term "paper-like" is indefinite because it has no accepted 
meaning in the art and it is unclear how the laminate is like paper. Although it is believed that 
the term "paper-like" could be readily understood by one skilled in the art, claim 1 has been 
amended to clarify that the barrier fihn has the appearance and texture of paper. Support for this 
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amendment is found at least at page 8, lines 6-7 of the specification. Accordingly, 
reconsideration and withdrawal of this rejection are respectfully requested. 

The Examiner has further rejected claim 17 under 35 U.S.C. § 1 12, second 
paragraph, as being indefinite, arguing that the term "SiOx" is indefinite because it is riot clear 
firom the disclosure what "x" represents. The applicants respectfully traverse this rejection. One 
of ordinarily skill in the art would readily recognize that silicon oxides are used as inorganic 
fillers in laminates and films (see e.g., col. 4, line 14 of U.S. Patent No. 4,567,089 of Hattori et 
al) and that SiOx refers to the entire class of silicon oxides, for example silicon monoxide when 
x=l and silicon dioxide when x=2. Accordingly, reconsideration and withdrawal of this 
rejection are respectfully requested. 

The Examiner has rejected claims 1-4, 6, 7, 10, and 1 1 under 35 U.S.C. § 103(a) 
as being unpatentable over U.S. Patent No. 4,526,823 of Farrell et al ("Farrell") in view of U.S. 
Patent No. 4,567,089 of Hattori et al ("Hattori"). The Examiner argues that Farrell teaches a 
plastic laminate sheet that comprises an outer layer of fiUed-plastic, an inner layer of HDPE 
(high density polyethylene), and an EVOH (ethylene vinyl alcohol) barrier layer interposed 
between the inner and outer layers. The EVOH barrier layer adheres to the inner and outer layers 
by an adhesive such as copolymers of olefins and acid or copolymers of ethylene and vinyl ester. 
The Examiner asserts that Farrell teaches blending 5 to about 80 percent by weight of filler, such 
as calcium carbonate, talc, or mica into the outer layer. The Examiner additionally asserts that 
the laminate may be thermo-formed. 

The Examiner concedes that Farrell does not teach the claimed thickness ratio of 
filled layer to imfilled layers. However, the Examiner asserts that Hattori teaches a thermo- 
formable laminate comprising a filled polypropylene layer and that sufficient deep draw 
properties are obtained when the filled polymer sheet comprises 55-99.85% of the laminate's 
total thickness. The Examiner contends that, accordingly, it would have been obvious to a 
skilled artisan to vary the thickness ratio of the filled layer to the unfilled layers in order to obtain 
good deep drawing properties. The Examiner further argues that applicant shows no imexpected 
results relating to the variation of the fihn thicknesses. This rejection is respectfully but 
strenuously traversed for the reasons set forth in detail below. 
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Farrell teaches away from adjusting the thickness ratio of unfilled layers to filled 
layers to obtain a laminate with better thermo-formability characteristics, such as deep drawing 
qualities, by suggesting that "the thickness of each layer is not per se critical [when forming the 
laminate sheet]." (col. 4, lines 60-63). Further, Farrell suggests a maximum ratio of 1 :1 for the 
laminate (see Examples I and II at col. 5), which is not encompassed by the 1:8 to 1:1.2 range of 
ratios of the claimed invention. Additionally, Farrell does not recognize the significance of the 
thickness ratio of filled layer to unfilled layers on the properties of the laminate. As discussed, 
below applicants provide data showing that the thickness ratio of the filled to unfilled layers 
provides better thermo-forming characteristics, such as packaging speed and thermo-formability 
over a broad range of temperatures. 

Hattori in no way makes up for the deficiencies of Farrell discussed above. First, a 
person of ordinary skill in the art would not have been motivated to make such a combination. 
The total thickness of the film disclosed in the Hattori reference is 1.6 mm or 1600 jam (see col. 
8, line 3). The thickness of the unfilled surface layer is 0.5-45% of the total thickness of the 
laminated sheet (see abstract). Accordingly, the thickness of the filled layer is 55-99.5% of the 
total thickness of the laminate. Thus, the ratio of the thickness of the unfilled layers to that of 
the filled layer is 1 : L222 to 1 : 199. A skilled artisan would not have been motivated to employ 
the broad ratio of Hattori to adjust the thickness ratio of Farrell to the much narrower and critical 
range of ratios as claimed by the applicants, when Farrell teaches that "the thickness of each 
layer is not per se critical." The criticality of the range is ftirther supported by the enclosed 
unsigned Declaration having data showing the resultant improved properties, including 
packaging speed and thermo-formability over a broad temperatures, as discussed below. 

Additionally, the above ratio of Hattori dictates a thickness of the filled layer of 
Hattori of 880 to 1592 jxm, while the thickness of the filled layer of the Farrell reference is 3 to 7 
mils or 76.2 to 177.8 ^im or (col. 4, lines 60-66). One of ordinary skill of would not have had an 
expectation of success in combining Hattori having its much thicker filled layer with Farrell 
having a much thinner filled layer to achieve the claimed invention, as Hattori teaches that a 
thickness less than its lower limit for the above-specified range decreases the desirable properties 
of its laminate (see col. 5, lines 42-44). 



-4- 



Additionally, Hattori teaches away from combining it with other references to 
change the combination of fihn layers. Hattori teaches that the thermo-forming properties of the 
film are influenced by the type of polymers used for the different layers of the film and the 
combination of the layers made of different polymers (see col. 1 and Table 1); As ^Kowtf iri"^* 
Table 1 and claim 1, the melt flow rate and the Q value (a ratio of a weight average molecular 
weight to a number average molecular weight) of the polymers have an important influence of 
the properties of the fihn. Hattori does not disclose that the unfilled layers comprise at least a 
barrier layer. Therefore, a skilled artisan is directed away from combining Hattori with other 
references to change the combination of the film layers, such as adding a barrier layer, as would 
result from combining Farrell and Hattori to achieve the claimed invention. Accordingly; - 
reconsideration and withdrawal of this rejection are respectfully requested. 

The Examiner has rejected claims 1-4, 6, 7 and 9-15 under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. Patent No. 5,01 1,735 of Schirmer et al ("Schirmer'') in view of 
Hattori. The Examiner contends that Schirmer teaches a thermo-forming laminate comprising a 
surface fihn that comprises a polypropylene or ethylene-propylene copolymer, a barrier film that 
comprises an ethylene vinyl alcohol or polyvinylidene chloride, an optional adhesive layer, and a 
sealant fihn that comprises a polyolefin. The Examiner asserts that the laminate may be cross- 
linked to broaden the range of temperatures at which the laminate may be thermoformed. The 
Examiner additionally argues that the laminate may be thermoformed on a FFS machine and 
sealed with lidding film. 

The Examiner admits that Schirmer does not teach the claimed thickness ratio of 
filled layer to unfilled layers, but argues that Hattori cures this deficiency as argued with respect 
to Farrell. The Examiner also acknowledges that Schirmer does not teach that the polypropylene 
layer may contain 40-75% by weight of inorganic filler, but contends that Hattori teaches a filled 
polypropylene layer with 5-60% of a filler selected from the group consisting of calcium 
carbonate, silica, talc, clay, titanium oxide, etc. The Examiner asserts it would have been 
obvious to one of ordinary skill in the art to add 5-50 parts by weight filler to the propylene layer 
taught in Schirmer to improve the laminate's heat resistance, stif&iess, and dimensional stability. 
This rejection is respectfully but strenuously traversed for the reasons set forth in detail below. 
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Schirmer does not teach or suggest that the relative thickness of the layers is 
critical to the properties of the fihn. Hattori similarly does not cure the deficiencies of Schirmer, 
as a skilled artisan would not have been motivated to make such a combination. As discussed 
above, a skilled artisan would not have been motivated to employ the broad ratio of Hattbri to 
adjust the thickness ratio of Schirmer to achieve the much narrower and critical range of ratios as 
claimed by the applicants. Additionally, as discussed above, Hattori directs a skilled artisan 
away fi-om combining Hattori with other references to change the combination of the fihn layers, 
such as adding a barrier layer which Hattori does not disclose, as would result firom combining 
Schirmer and Hattori to achieve the claimed invention. 

Further, Schirmer does not teach or suggest any filling of the propylene layer. 
Hattori in no way makes up for this deficiency. First, there is no motivation or suggestion to 
make the Examiner's proposed modification with Hattori. Schirmer requires the laminate to be 
capable of being stretched for vacuum skin packaging or thermo-forming (see col. 3, lines 42-45, 
col. 2, lines 11-14 and 53-55). Hattori, however, requires a stiffer product suitable for use in the 
fabrication of food trays, car parts, etc. as substitutes for conventional sheets of polystyrene (see 
col. 3, lines 48-49 and col. 1, lines 18-22). Thus Schirmer aims to achieve high formability (see 
title), while Hattori seeks to balance formability with stiffiiess, two divergent properties (see col. 
4, lines 18-20 and 52-57). Accordingly, a skilled artisan would have been directed away firom 
combining Hattori with Schirmer by adding an inorganic filler to improve the stiffiiess of the 
Schirmer product as asserted by the Examiner. 

Additionally, Schirmer teaches its laminate, in order to increase the thermo- 
forming temperature range of the laminate, must have one of its layers cross-linked (col. 26-29). 
Absent such cross-linking, the temperature at which the thermo-forming process may be 
conducted will range "firom only a few degrees to about 10°C." (col. 5, lines 29-33). 
Accordingly, Schirmer recommends cross-linking if a broader temperature for thermo-forming is 
desired. A skilled artisan would not have been motivated to combine Hattori with Schirmer to 
achieve a broader range of temperatures by adding a filler to one of the layers and adjusting the 
thickness of each layer relative to the other, as accomplished by the presently-claimed fihn, 
rather than cross-linking a layer of the laminate as recommended by Schirmer. Accordingly, 
reconsideration and withdrawal of this rejection are respectfiilly requested. 
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The Examiner has rejected claim 8 under 35 U.S.C. § 103(a) as being 
unpatentable over Schirmer in view of Hattori, as applied above, further in view of US. Patent 
No. 4,567,089 of Bochow et al ("Bochow"). The Examiner acknowledges that neither Schirmer 
nor Hattori teaches that the sealing layer may comprise LDPE or a blend of polybutene and " 
LDPE. The Examiner argues that Bochow teaches a multilayer composite fihn comprising a 
filled polypropylene fibn, an adhesive layer, a gas barrier layer, a second adhesive layer, and 
heat sealing layer that may comprise LDPE, polybutylene, ethylene vinyl acetate, ethylene 
acrylic copolymers and blends thereof The Examiner argues that it would have been obvious to 
one of ordinary skill in the art to utilize LDPE, or a blend of polybutene and LDPE as the sealing 
layer since Bochow teaches both compositions are known in the art as good sealing layers in 
barrier fibns. This rejection is respectfully but strenuously traversed for the reasons set forth in 
detail below. 

First, the combination of Schirmer and Hattori is improper for the reasons 
discussed above with regard to claims 1-4, 6, 7 and 9-15. Second, a skilled artisan would not 
have been motivated to further combine Bochow with the combination of Schirmer and Hattori. 
Bochow is directed to a white opaque fihn with a high degree of stiffiiess and limited thermo- 
formability. By contrast, both Schirmer and Hattori require improved thermo-formability, and 
Schirmer additionally aims to achieve fi-om its laminate a clear packaging material with good 
clarity and gloss (see col. 1, lines 41-43). A skilled artisan would not have been motivated to 
modify the thermo-formable laminates of Schirmer and Hattori by adding the LDPE or LDPE 
blend of Bochow which aims to achieve limited thermo-formability. A skilled artisan would also 
have found no motivation to combine Schirmer which seeks a clear package with good clarity 
with Bochow which seeks an opaque fihn. Accordingly, reconsideration and withdrawal of this 
rejection are respectfully requested. 

The Examiner has rejected claims 16 and 17 under 35 U.S.C. § 103(a) as being 
unpatentable over Schirmer in view of Hattori, further in view of applicants' admissions. The 
Examiner acknowledges that neither Schirmer nor Hattori teaches that the lidding fihn may 
comprise the multilayered films claimed in claims 16 and 17. The Examiner contends that 
applicant admits in the specification that both claimed Udding fihns are well known in the art, 
and so it would have been obvious to one of ordinary skill in the art to utilize either because of 
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applicant's admissions. The rejection is respectfully but strenuously traversed for the reasons set 
forth below. 

First, the combination of Schirmer and Hattori is improper for the reasons set 
forth above. Second, a skilled artisan would not have been motivated to further cdfhbinS ^ 
applicants' admissions with the combination of Schirmer and Hattori. As discussed above, 
Hattori teaches that the thermo-forming properties of the fihn are influenced by the type of 
polymers used for the different layers of the film and the combination of the layers made of 
different polymers (see Table 1). Thus, Hattori directs a skilled artisan away from combining 
Hattori with other references, including applicants' own disclosure, to encompass undisclosed 
types of polymer blends as would result from combining Schirmer and Hattori with applicants' 
statement to achieve the claimed lidding films. Additionally, Schirmer aims to achieve a 
laminate with high gloss and clarity while applicant achieves a fihn with the appearance and 
texture of paper. A skilled artisan would not have been motivated to use the multilayered lidding 
fihns as disclosed by the applicants as applicants achieve an entirely different appearance and 
texture than does Schirmer. Accordingly, reconsideration and withdrawal of this rejection are 
respectfully requested. 

The Examiner has rejected claim 5 under 35 U.S.C. § 103(a) as being 
xmpatentable over Farrell or Schirmer in view of Hattori, as applied above, fixrther in view of 
U.S. Patent No. 5,635,01 1 of Rosen ("Rosen"). The Examiner admits that neither Farrell nor 
Schirmer nor Hattori teaches that the matrix polymer may be adhered without an adhesive to a 
layer comprismg a blend of the matrix polymer with EVOH or PA. The Examiner asserts that 
Rosen teaches that it is known in the art to blend a matrix resin with a barrier layer in order to 
eliminate an adhesive layer between two layers of a laminate. The Examiner argues that it would 
have been obvious to use a blend of matrix polymer with EVOH or PA as the barrier layer of the 
laminates taught in Farrell or Schirmer in view of Hattori, because it is known in the art that 
these barrier layers eliminate the need of an adhesive layer. This rejection is respectfully but 
strenuously traversed for the reasons set forth below. 

First, the combination of Farrell or Schirmer with Hattori is improper for the 
reasons discussed above. Second, there is no motivation to further combine Rosen with the 
combination of Farrell or Schirmer with Hattori. Rosen is directed to a laminate with a barrier 
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layer containing an electrically conductive material in particle form (see col. 3, lines 11-14). 
Rosen also seeks making its packaging material completely impenetrable to light (see col. 1, 
lines 35-36), while Schirmer seeks a clear packaging material with good clarity. Accordingly, a 
skilled artisan would not have been motivated to modify Schirmer wWch seeks clear packagi^^ 
material with Rosen which seeks making its packaging material impenetrable to light. As 
discussed above, Hattori teaches away from altering its combination and types of polymers. 
Accordingly, a skilled artisan would not have been motivated to look to Rosen for a matrix 
polymer blend to substitute for the adhesive layer in Hattori. Accordingly, reconsideration and 
withdrawal of this rejection are respectfully requested. 

The Examiner has additionally rejected claim 5 under § 103(a) as being - - • - 
unpatentable over Farrell or Schirmer in view of Hattori, as applied above, further in view of 
U.S. Patent No. 5,108,844 of Blemburg et al ("Blemburg"). The Examiner acknowledges that 
neither Farrell nor Schirmer nor Hattori teaches that the matrix polymer may be adhered without 
an adhesive layer comprising a blend of matrix polymer with EVOH or PA. The Examiner 
contends that Blemburg teaches that two layers may be adhered by blending some of each 
composition into the adjacent layer, and, accordingly, it would have been obvious to one of 
ordinary skill to use a blend of matrix polymer with EVOH or PA as the barrier laminates, 
because Blemburg teaches that two layers can be adhered together without the use of an adhesive 
layer by blending some of each composition into the adjacent layer. This rejection is respectfully 
but strenuously traversed for the reasons set forth below. 

First, Farrell or Schirmer and Hattori are improperly combined as discussed 
above. Additionally, there is no motivation to further combine Blemburg with Farrell or 
Schirmer and Hattori. As discussed above, Hattori teaches that the thermo-forming properties of 
the fihn are influenced by the type of polymers used for the different layers of the film and the 
combination of the layers made of different polymers (see Table 1 and claim 1). Thus, Hattori 
directs a skilled artisan away from combining any combination of Hattori with Blemburg to 
encompass undisclosed types of polymer blends as would result from combining any 
combination of Hattori with Blemburg. Additionally, Blemburg suggests that films thicker than 
76 |im are less economical and films up to about only 510 |im are functional (see col. 4, lines 37- 
39). As discussed above, the thickness of the fihn in Hattori is 1600 ^m (see col. 8, line 3). 
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Accordingly, a skilled artisan would not have been motivated to look to Blemburg to modify any 
combination of Hattori when Blemburg suggests that Hattori's fihn is not functional. Therefore, 
reconsideration and withdrawal of the rejection are respectfully requested. 

The Examiner has rejected claims 1, 2, 4, 6-11, 13 and 14 under 35 U.S.C.^ 
103(a) as being impatentable over Bochow in view of Hattori. The Examiner argues that 
Bochow teaches a multilayer, thermo-formable composite film with a surface layer, an optional 
adhesive layer, a gas barrier layer, a second optional adhesive layer, and a heat scalable layer. 
The surface layer comprises a polypropylene matrix resin and filler. The barrier layer comprises 
polyamide, polyvinyl alcohol, ethylene vinyl alcohol or polyesters. The heat sealing layer 
comprises a polyolefin or amorphous polyester such as LDPE, polybutylene, EVA, ethylene-^ 
carboxylic acid copolymers and mixtures thereof Bochow discloses specific thicknesses for 
each of the layers. The Examiner argues that the ranges disclosed overlap the claimed ranges, 
rendering the claimed ratios obvious. 

The Examiner admits that Bochow does not teach how much filler should be 
added to the fihn. The Examiner contends that Hattori teaches that the filler should comprise 5- 
60% of the polypropylene layer. The Examiner asserts that it would have been obvious to one of 
skill in the art to add 5-50 parts by weight filler to the propylene layer in Bochow to improve the 
laminate's heat resistance, stiffiiess, and dimensional stabiUty. Additionally, the Examiner 
acknowledges that Bochow does not teach that the laminate may be formed on an FFS machine. 
The Examiner argues that processing limitations do not patentably distinguish a claimed product 
firom a similar product in the prior art unless applicant shows the processing limitations 
inherently result in a materially different product. This rejection is respectfully but strenuously 
traversed for the reasons set forth in detail below. 

First, the ranges of thicknesses for the individual layers disclosed in Bochow do 
not render the claimed ratios obvious. All of the examples of Bochow show thicknesses of 
unfilled layers higher than the thicknesses of the respective filled layers. Accordingly, a skilled 
artisan would not have been motivated to choose the proper ratios (with the unfilled layers being 
thinner than the filled layers) fi-om the thicknesses of the layers listed in Bochow to achieve the 
critical ratios of the claimed invention. 
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Bochow does not teach how much filler should be added, and Hattori in no way 
makes up for this deficiency. A skilled artisan would not have been motivated to combine 
Hattori with Bochow to achieve the claimed invention. Hattori seeks to maintain a proper 
balance of stiffiiess and thermo-formability while Bochow seeks a high degree of stifiBiess and 
limited thermo-formability. Accordingly, a skilled artisan seeking to achieve the limited 
thermo-formability of Bochow would not have looked to Hattori which tries to improve thermo- 
formability for the amount of filler to add to achieve this property. 

Additionally, Bochow does not teach that the laminate may be formed on an FFS 
machine as claimed by the applicants. Examiner argues that the processing limitations do not 
patentably distinguish a claimed product fi-om the prior art. However, Bochow discloses a 
different product than the claimed invention, as discussed above. Bochow achieves a product 
with limited thermo-formability which makes it a poor candidate for formation on an FFS 
machine while the claimed invention achieves excellent thermo-formability which makes it more 
suitable for complete and efficient formation on an FFS machine. 

Even if prima facie obviousness could be shown based on any of the above-noted 
references or combinations of references, such prima facie obviousness is sufficiently overcome 
by applicant's improved and unexpected results of better thermo-forming characteristics 
resulting firom the critical ratio of thickness of the filled layer to unfilled layers. The unsigned 
Section 132 Declaration of Bemig Walter, an employee of an affiliated company of the assignee 
of the present application, is submitted herewith and demonstrates that for the advantageous 
properties of the fikn, the paper-like appearance and the very good thermoforming properties 
evidenced by improved packaging speed, the ratio of the total thickness of the unfilled layers to 
the thickness of the filled layer is essential Mr. Walter's signature could not be obtained by the 
response date as he was on Christmas vacation, but a signed Declaration will be submitted 
shortly after Mr. Walter's return for further consideration by the Examiner. 

In particular, the comparison of Test IVa with Test IVb shows that the packaging 
speed for the fihns according to the claimed invention is higher than for films with a ratio of the 
total thickness of the unfilled layers to the thickness of filled layer outside of the inventive range. 
Further, the tests show that a fibn with a ratio of thickness of the unfilled layers to the thickness 
of the filled layer of 1:10 has paper-like features, but a narrow thermoforming temperature range 
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(see Test Ila), and a film with a ratio of the total thickness of the unfilled layers to the thickness 
of the filled layer of 1 : 1 .02 has a broad thermo-forming temperature range, but no paper-like 
features (see Test lib). 

In view of the forgoing amendments, remarks, enclosed ASTM 1238 affd^ ^ * 
enclosed unsigned Declaration, applicants submit that the pending claims comply with the 
requirements of 35 U.S.C. § 112 and are patentably distinct fi-om the prior art. Accordingly, 
reconsideration and withdrawal of the rejections and an early notice of allowance are respectfully 
requested. 
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Attorney Docket No. 

9784-3U2 

(TH8002US/B) 



Marked-Up Copy of Claim 1 

1 . (Amended) A [paper-like] multilayer barrier film with an appearance and 
texture of paper comprising a filled layer based on polypropylene and a plurality of unfilled 
layers, wherein the filled layer is filled with 40-75 weight % , based on the total weight of the 
filled layer, of an inorganic filler, forms one of the two surface layers of the fihn, and has a 
thickness of [^] 40 ^m to 400 um . the unfilled layers comprising at least a barrier layer and a 
sealing layer and optionally at least one adhesive layer, and the [relation] ratio of the total 
thickness of the unfilled layers to the thickness of the filled layer being fi-om 1:8 to 1:1.2. 
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any of *S~^ona listed for H to AdAnomOchjm^ 
terization of a material can be obtamed if more than one 
SSSS ? IiSl fa««c two conditions «e y^?^ « 
Row fcrte Ratio (FRR) may be obtained by <»»>;ding the 
nSTiSTat^ condition by the flow rate at the ther 

conditioii. 
5. Apparatus 

5*1 rTTwanttus shall be a dead-welght pisjon 
pl^iiJS? JSS? of a tbermwuticany coon^ed 
ESSttS cylinder with a die at the lower end and a 
SSSedStS^tlng whhin the cylinder. The esentnj 
S£«r ofSp^Sr. iO"«rated in Figs. 1 and 2. are 
described in S*2 to S.8. 

"lURelaiivdy tninor changes in the desipi and arrange^ 

m«t of the coiiponent pans have b«n shewn to «.« 
SSences in restSTutween laboratories. It Is unpo^^ 

SSSlTfS the best iateriaboratory agreement t^ the 
Spi adhere closely to the description herein; othe^ 
be determined that modifications do not influence 

**1?^i«l«-Tte steel cylinder d^^^ 
in diameter, 162 mm (6^* in.) in kn^ ■ 
SSSbSe 9.5504 ± 0.0076 mm (0£60 * O.COOJmJin 
dSer, displaced 4.8 mm (Vi. in.) ftom the cybnder axis. 
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117 mm II S/1A"I Wf 



(0.17* ♦ o ooor) 

HOtI riUD 



SCBI»I> 



6U1DI 




Tri nuDioCAitoii ruTt 



na 1 



a*i»«| AiMn9*m**« •'••^"'^ 



*l!^mrS!ta ) high-nitngih saww at the top (laduHy Ncm 4--D« miwMi ^ 

.hrrvisnder for stttdung to a vertical suppon. ine cswi™ 

techniques known to predttce iwroxunateiy u ran w 
Smt to accotdanoe wtb ANSI B46.1. 



tufi^iM aUoy are tatisfactory to 30irc 

S.3 D/*-The outside of the steel ^ ^J^.'^ 
diameter that U will M fteely to the bottom of the 
9^504-mni (0.376(Mb.) diameter hole in the jq^»»°^?J»!f 
4). The die sbaQ have a smooth straight bore z-waa * 



I t rJSTpistan shaa be made of «eel « '^Tt 

p^«!o the weight The land of the jtoon 'yg 

0.13 mm {0250 ± 0M5 m.) m ^g^^S'^ 
mav ittcorpotaie means for land replacemein, ror bxwhi 
S^SSSimd Oats Immediit^ ^r^^^iTr 
SrSJSSplsion Shan be leUeved to ± 0^25 « 

Skon ftwt shaU be 12 nns in aocoidanee with ANSI 

Nor. S-ToJnvn^«a»d««totloobkM^^ 



> lUyMs SttOtie 611. matttetuitd by the lUym SccOnc Co.. 
lias ban fiaiod Htbfrciory for Un* purpose. 



KolunM.tN. 



C^, n»mftcti«td by the Mari 
h» been found »til«MW for tto puipoi^ 
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indudim the foot, hwtoed » ^'Sf^Sl'^ 
'jSSSfLiul to give gecrf i«vte when used « i«np« 



5 4 2 A soM pisum reUeved w 7.900 ± 0.025 mm (0 J J 1 
± OWllaS^S? £«»«er abcve ibc land wWi a to«j.fim^ 
ittilguSng sleeve a» the top of tl»e cyUnto 
^ the 21.6 kg load. If wear or coiroaon is *P»oWem, 
ZULon Should be of stainless steel a»d equipped *dth a 
detachable foot for ease of replacement. .,k 
^ToFor Procedure A the f^'^^l^'^^^'Z 
reference maiks 4 mm apart In such bshum thai 
SS^rt^nddes wiih the top of the cytoider <^ oth« 
S??Jfe«eoce point, the bottom of U»e ptoon is 48 mm 
(1 .89 in.) above the top of the die (see Fig. 

54.4 The combined weight of piston and load shaU be 
within a tolerance of ±0.5 » of the selected load. 

S 5 Heater: 

55 \ Provision shall be made for heating the apparatus » 
Uiat die temperature of the material can be 
within ±0.rC of the desired lempeiature dunng «>e tat At 
tonoenturea higher than 200^ this degree of tempeiaure 

SSSSln^SWdifficuhto P«SS 
jpedfied shaU be the equilibrium tempeiatuie of the matenai 

12.7 mm (»>i in.) above the die. 
SJ2 CaUbrate the teropei»ture-indicaiing device 6y 

mean, of a lights probed ^^J^n "seSSi 
num-iesisunce tempemture sensor having a short sensing 



K ' T>,*. thermacouole should be encased in a metallic 
a i^ng^aSSS^of approximately |6 mm (V^n^) 

2S hs hot iuncti n grounded to the end of the sheath. 
ISSrt^ ^JSmtute «nsor into the melt from Ae lopo 
Se^toder so Uiat it is 12.7 mm (^J^^J^^^;*^ 
fecc ithe die. The temperature '^'J^J^"™ * 

SSntiometer having a sensitivity of at »«f » ""J: 
t«mD«amre leadout having a sensinvity ^f at least 0. c. it 
TcSJ m caUbrateTke thermocouple or platmum- 
temperature sensor and readout ^^^^^'"^^ 
to a olatinttro resistance temperature therrooraeter. 
SSSS^n SrSe tempeiatiBe sensor and readout of a 
SSSJe^o^-SrtothatdescriJ^din^^^^^^^^ 
Se^nometer weU containing beat-transfer medium, has 

■^sTH^lSl^'supplied by an electric b««d heater 
wWdi covOT STeotire tengib of the eyUnder. m heater 
^S^teTSSrf? w multiStem heater, depending upon 
^i£(Ji^SS%ontiol means. The beater plus control 
SSJSSti ^e of maintaining the set points j«thm 
rt^^uired *0.2'C If the heater contains two lOO-W 
SnSriSeiSTu. ascloseto90 % ^J^^^^^.^^ 
SSd to maintain the cyUnder at the speafied Mmpcra. 
SS^uS Supplied continuously by the o-jfof J^yj^ 
SStSi dements. Siilwiths of this «« f ff *2 1 

intermittently by the inner 
flSSnSn the specified temperature (Note 7). The ojnder 
wSh teater shSTbe lagged with 38 mm (i;5 »:> « 
(^iS^ insulation.' A TFE-fluorocarbon plate 3.2 mm 
^fillfSktoSshaU be atta^ to the bottom of the 
cylinder to minimize heat loss at this point 

N»n l-JExaetkuei h» dwwn tlw the conect •««u*M»eirt of the 

owainea Bjf nwi»»^ l*i«crujiiit only the eonsunt hener. Then 
£ SSIoTSSSiI blSr b 2.*.^ to the votuae obtain- 
(rem the cakuUtion-. 

£.- V55?-0.95f 



''voltatt ttquiie4 to maintain apprtwlmMely W » of the |w«j«r 
, . vriSTmi^ to maintain the po«« fe«»»iitd to keep the 

]^*!rVoltt«e ^wdlkd fbr the intennltteni beattr. tad 

fonner leninp do not neceaaiOy «tp»en» ^"""S**- 

5.6 Temperature Controller^Tht type of «>nnoll« and 
sensor imw be capable of meeting the required control 
tolerance spewed in 5.5.1. 
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Non S— Wood^s meuL^ as a hesi transfer mediuni, may be used 
with tbe indiCTriPg or cooirol dements if requind for accuncy or 
siabtiity by a i^fticular control systetn. Care should be taken that the 
Wood*s metal is suiubie for the leleeted tempetattue. Elements that 
could sustain damage upon cooking with Wood's metal ^ukt be 
removed prior to the cool down. Slkoa oil as a heat transfer meditnn, 
should be avoided based upon possible contamination of the extruson 
ptastomeier cylinder and its effiect on flow mte. 

5.7 Thermometer— Thtrmomtitn having a range of 4*C 
graduated in 0.2'C divisions may be used to indicate 
tcmperamrc. The tcmpeiaturc at this point may not neces- 
sarily be the temperature of the material 12.7 mm in,) 
above the die. The thermometer may be used to monitor 
indiivctly the tcmperatuie of the material 12.7 mm OA in.) 
above the die and may be calibrated by reference to a 
thermocouple inserted in the material 12.7 mm V/z in.) 
above the die. See 5.5,2 for description of thermocouple and 
method for measuring cemperatuic. 

Non 9^Wm^ Caution should be observed with the use of a 
meicury'Qlled thermometer. Mercury vaporization oocuib if the ther- 
mometer is broken. Mercury thermometers arc not to be used at or 
above the boiling point of mercury, which is 357*C 

5.8 £fve/— Provision shall be nude for vertical alignment 
of the bore of the extrusion plastometer. This is necessary to 
rninimize subtractive loads resulting from rubbing or friction 
between the piston tip and sidewall. Means of al^nment are 
discussed ia Appendix XL 

5.9 Accessory Eqi^pment—Haxss3xy accessories indude 
equipment for chaiiging samirics to the cylituler, a funneU a 
die plug, a tool for cutting off the extruded sample, a timer or 
stop watch, cleaning equipment* and a balance accurate to 
±0.001 g. 

Note 10— Satisfactory operation of the appanous for potyethylenes 
can be ascertained by making measurements on HIST Standard Refers 
ence Materials (SRM) Nos. 1475 and 1476.'** These SRM polycthylenes 
are, respectively, a Unear polyethytene having a flow rate of 2-07 g/10 
min at test condition 19GA>.125 and a branched polyethyftene havitkg a 
flow rate of 1.19 g/tO min at test co n di tioa 190/2.16 (melt indoc). 

6. Test Spedmen 

6.1 The test specimen may be in any form that can be 
introduced into the bore of the cylinder, for example, 
powder, granules, snips of fihn, or molded slugs. It may be 
desirable to preform or pelletize a powder. 

7. Conditioalng 

7.1 Many thermoplastic materiab do not require condi* 
tinning prior to testing. Materials which contain volatile 
components, are diemically reactive, or have other special 
charaaerisiics most probitAy require appropriate condi* 
tioning procedures. Moisittre not only affects reproducibiUty 
of flow rate measurement but, in some types of materials, 
degradation is accelerated by moisture at the high temperar 
tures used in testing. If conditioning is necessary, see the 
applicable material spedfication and Practice D 618. 



8. Procednral Cboditioos 

8.1 Sundard conditions of test are given in Table 1. The 
previously used alphabetized system for designating test 
conditions is shown in Table I f r reference only. Test 

conditions shall be shown as: Condition ^ — / , 

where the temperature in degrees Celsius is shown first, 
followed by the weight in kilogranis. For example: Condition 
190/2,16 (formerly Condition E). 

82 The following conditions have been found satisfaaory 
for the material listed: 



Coadition 



lM/2.16 


190/1.05 




230/3.1 


200/5.0 


230/3.S 


tMyOJ2S 


190/116 


190/21,60 


210/116 


273/0.325 


235/1.0 


235/2.16 


235/5.0 


273/5^ 




263/115 




125/0.325 


125/2.16 


l90/a325 


190/116 


190/21.60 


190/10 


310/115 




300/1.2 




230/2.16 




200/5j0 


230/U 


23Q/3J 


190/5J> 


250/116 


210/116 


213/116 




190/116 




315/5.0 




220/10 


230/10 


23Q/3J 




190/116 


200/5.0 


190/116 


220^16 


230/116 


240/116 




250/116 



*Woo4*t Mcul or an alummum vo^fda may tat tmo. WoodTt oml to 
J^tatte from Bdmem Smcttii« tad fUfouof WoHo. toe. 320 Behaom 
wOoUyo, NY 1 1207, 

t^Ttaoc luadMd potyctbytoMs «ff «vaaaUt Iran tte NaiioinJ toflnui* oT 
Su^^and Tecbnolocy. Offioe of StanOaid Rc^itm Mucriali, Wuhi&fioa. 



Matcriil 

AGmb (fiopotymer and honopolymcr) 
Acfyloiutrile'>&inadieiiMtyivafi 



Nykx) 



MycblofoinfluofctbylcQe 
PolycdiylcDe 



Mycvtonatfi 
PotyprDpykoe 
Pulyuyicuc 

Myicfvpbthilita 

Poiy(viiiyl aceial) 
PDlytpbenylrBtsvlfidt) 
Stymie «a>kMiixrile 

Styivaic TbErttoptaic Elaitomvr 
TbamopUsic Etastooxr^Ezbcr^Eser 



8.3 If more than one condition is used and the material is 
polyeth^eoe, the determination of Flow Rate Ratio (FRR) 
has been found to be useful FRR isadimensionlessnumbcr 
derived by dividing the flow rate at Condition 190/10 by the 
flow rate at Condition 190/2.16. 

NoTT ll---Whcndetermiflit^siidianaioof0owrateslbrtmaieiial 
at the same tempenture under different loads, it has been fbtmd thai 
precision is miyiTniTril when oae operatermeifliie Proccduit (A BX 
the same plastometer, and the same <fie tat both mcanireiDeats (the die 
peed not be removed tarn the pisstomeicr between the two dctcrmtoar 
tioasX 

Note IZ^Moistwe aenntivity caa simi&tmly hiflucaoe flow rate 
resuhs for some niateriiU. Appiopnate mtteritl speei 
refoeaocd liw QiedSc pn^iryiiift or sani^ 

9. P^wednrt A— Maimal OpenOaa 

9.1 Sdect conditions of temperature and load from Table 
I in aocofdanoe with material qwdficatioitt such that flow 
rates will fidl between OJS to SO i/lO min. 

9J2 Ensure thai the bore of the eatnision plasunneter is 
properly aligned in the vertical direction. (See A^endbc X 1 ). 

93 The apparatus shall be dean. The partt arc more 
easily deaned while they are hot Tbe taperature o( the 
cylinder with piston and die in plaoe shall have been at the 
test temperature fox at least IS min before a test is begun. 
When the equipment is used repetitious, il sbotild not be 
necessary to h^ the insion and die for IS min. See Note 7 
for procedure for ai^'usting tempmture. Take care that 
cleaning or previous use sh^ not have dianged the dimen- 
sionSb Make frequent checks to determine ulwther the die 
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T«MpMtljr». *c 



TatH UMd tnduding 



kPft 



A 

B 

C 
D 

F 
G 
H 

J 

K 

U 

M 

N 

O 

9 
O 
R 
S 
T 
U 
V 

w 

X 



12S/0.325 

125/2.16 

1$0/2.16 

190/0.323 

190/2.16 

n90/21.60 

200/6.0 

230/1^ 

230/3^ 

263/12^ 

276/0^ 

230/2.ie» 

100/1.0S 

190n0-0 

30Qn-2 

190/50 

235/1.0 

235/2.16 

23S/9.0 

250/2.16 

310/12.5 

210/2.16 

265/2.16 

3lS/5i) 



125 

125 

ISO 

190 

190 

190 

20O 

230 

230 

265 

275 

230 

190 

190 

300 

190 

236 

235 

235 

250 

310 

210 

266 

315 



a325 

2.16 

2.16 

0.325 

2.16 

21.60 

5.0 

1^ 

39 

12.5 

0.325 

2.16 
1.05 

10.0 
M 
5J) 
1.0 
2,16 
5.0 
2.16 

12.5 
2.16 
2.16 
5^ 



44.8 

298.2 
298.2 
44.8 
298.2 
2962.2 
689.5 
165.4 
524.0 
1723.7 
44.8 
298.2 
144.7 
1379.0 
165.4 
689.5 
136.2 
296.2 
689.5 
298.2 
1723.7 
298.2 
298.2 
689.5 



6.5 
43.25 
43.25 

6.5 
43.25 
432.5 
100.0 
24.0 
76.0 
25O.0 

6.5 
43.25 
21.0 
200.0 

24.0 
100.0 

2005 

43.25 
100.0 

43.25 
2500 

43.25 

43.26 
1000 



diameter Uwlihin the tolcninc«gi>«^ insulated 
9.4 Remove the piston 

«art timing for a 6 to »-n»in pfdieai. 

miniroum requutd for inc iciuii ""Tj^nrT.hU r This is necsessary 
nunuafly ore. SS%SSpS2« time. 

Sbea. periods ^-'^'T^'SSl^^^^^ 

peitod often elimiomiei buWto in ihe wa « 

9.5Fornowiat« f 015 to 10 g/lO min. if Aw -gjij* 

alone does not pane «ffia«» "^"^JS^SS 
JSttt time to obtain piston posiuoning w req 

kan^ly the estimated excess pnor to ^ 

of the weighted piston wiU P«»« « « 
reference Stan position between theftband 8^ »^^f ^ 
Manual pui»ng in this manner u permissible niywnenuis 



that it wai not affect results. Otherwise, purge sooner, 
or use a lower charge weight. . . 

06 For flow rates of greater than 10 to 50 g/»0 J"^;^"^^ 
nf «^ « Table 2 could be unduly 
bT^S^^ in 9 A without modificatioii. In this 
ST tSTS^Stl mm of preheat tiine, either a piston 
support or a die plugmay ^ 

Sl^e tl^^ of the cylinder or otto^ t^fjence potm 
S'i^vrL^^ may be a piece of wooded dowel rod or 

Se Wright Si Aus the piston in the desired position- The 



TABU 2 



MM CoftdWone, S«i*je WelgW,' 
T—t>ng Tm>»* r i uc »di i r» A* 



Flow Rang*, 
g/10 (W 



Factor (or 

OMiMtO 
FloMwait* 
in 0/10 iron 



5U00MM 

S8fnM6>n 
Cyiindir,g 

2.5 to3^ 
3.0 to 541 
5J)to9jO 

4.0Bao 

4.0 to Oil 



Mtinwt* oi m« umitf €» vm nww e«n o» 

flQdEtioru 

Sm9.11. 
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cyUnder or other lefetence poini. Remove tne piug w«r 
min of preheat. 

UOTW I5-Ca« U««kl be t«lca. « i«aovH« the ph« to avoid 
coauawhb molten e»tn»d«e- 

97 For an tests. Start coUectiag a timed 
nr, Jr^ents for piston poajn «t P^TJ*^^ 

discaitl the charge and leadiu* the charge ^ mwM«u 

during Piehett. ^^^^J^^^^^ 
srtbed maA on the piston be visiWe abow tte 

SeTaSlSutt the lov^ scribed mark be m th^^ 
iSSe index. AS the lower scribed iwrk appro^^ 
S of^ cyUnder or Index, itset ^ma w 

SuhaneoSy start the ^J^f^^^^S^ 
position reqttirements are met. Collect the ^'t??^ 
jStion eStly according to the tinw»«*»^^^ 
2(Note 14). If the extiwlaie contams visible bobbles, Oiscaiu 

tbe complete charge and begin tte test agam- 
9 8 DLdHuge the reinainder of the specimen ai^ push Ae 

die out ttSXS top of the cylinder. Swab out the cyhw^ 

hartA The^maybecleancdbydissolvmgtberwidiie ln a 
SKStA b^method is pyrolytic decomporitton of Ae 

combustion furnace or other device 6*^*?°* Jf tSrfte 
l(rc and dean with a smaU nitrogni pmgc 
This method is piefcrabte to flame or aoh^nid^^ 

^SSr than sol>^cleaning '^^^^^S^^^Il 
than an open flame. In certam cases where niaw^jj * 
given dassluiving similar flow chawctensno are being Wied 

rtnsecutlvdy. interim die deaning may be unneewary. to 

ScTSU. however, the eflect «!j>«^?V7rt£^S 
determination must be shown to be negligible If this step » 

"""fweigh the extrvdate to the nearest I mg "^f; 
9.10 Multiply the weight by the ftctor shown m Table 2 to 

obtain the flow rate in grams per 10 min. 



NOTE lfr-Fiiqiieialy.erT»ninie*ted»ak|ue.4p^^ 
or lot coadWon*. defy ill bw the «•»« 

polyethylene. Unctt bcwiched. m tv^Ubte ftwa U»e tUvaau imonac 
' of Standsnk and Tccbnology. 



9 11 incaseaspedmenhasaflowrateattheboiderUneof 

Sferent time intervals, the referee value shall be 
obtained at the longer time intervaL 

10. Piocedme B-Airtomatiealiy Timed Flow Rate Mea- 
surcment 

lo 1 \'S^^ plastometer and auxiliary equipment are 

^SfA^^d^SSe'S dectric.lly or meduni^By 
tiiie'^n m^Sient within the y«Sfied t«vd tange. The 
Mtiirementsofthc system are MfbUws: „ 
10.1.2.1 Sense and indicate tmte withm ±0.1 s (See Note 

*\o.l.2.2 Measure piston tnivd within ±0.025 mm 
(±0.001 in.) for use in the flow mte «^culanons. 
lo!l.2.3 Any effectt on the appli«i toad must be induded 

^ .?rf SSrpJS?*<?^^ ^We for m«sming 

'"To?2? UstolSdCpreset or be adjustable for m«s^^ 
pJSi wviS ofSIJ ± O^m (1.000 ± 0.010 m.) for flow 
lates greater than 10 g/lO min. 

loirftoSSie high interiaboratory reprodua>iUty it a 

to^t Siat the Sng device operates » 

SSonof the cylinder. Thb is defined f™i»nf?2 
SSto betweei 46 ± 2 mm ( 1 .8 1 ± 0.079 m) and 20.6 ± 2 

(0.81 * 0.079 in.) above the top of the . 
IQ2J1 Cbedc die. cylinder, and p«ition dmioisions for 
conformance to 5.2 through 5.4 and Figs, land 2. 

temperature and load in accordance with the matenai 

**wS^Stt the temperature of the plastometer » W»J 
for S maSial bring tested and with voltage appbed to the 

beaters as detailed In Note 7. . 

iSsEosuie that the bore of the extrusion plastomeier is 
p^y to the vertical dlrtction. (See Appemhx 

''\o.2.6 Ctam the q)paiatus ^^^^^^^^^f^ ^ 
(see 9 8V Position the pfaion and die M»e cytindff and^ 

Ky inT^baae pC^Mafatato ^ W»-S2J^S 
Si5 inin bdbiebeiiimintatert. Wheiithe equijn^ 

lued mpetitipusly, h should not be necessary to heat the 

iSlilJS^if 0.50 to 10 8/10 mto^t^ 
cylinder with • weighed portion of fte sampk dependto* 

Se«pected flow iTOof the material as shown fa Tabk 3. 
SLS^STSihtod piston fa place, wd start the sto^^ 
F.?«mples whose flow .me is ipeattf th« 
10 i^Omln. insert a phig toto the die prior to dargmg the 
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Tahir 3 or iise a piston support 
weighed sample as shown in Tabte J or u« • F 

(sec 9.6.1). out excess resin manually 

10.2.8 If It is '"^"sarjr to force o^J^^^^^ ^yUnder. do 
so as to adjust the f^^^^J^^^^fiaw Zcs ptater 
xhis before 4 imn o^^^J^^J^por remove the plug 

sr^tiSrrSe^s^^^ ^ ^ 

Sti^iW^'^^'- ^^^^^^ ^ 

r S«roSKnMUn or leal^ of 
'^I'^l^mrzrn,^ «sn and dean die and 
cyliiwkr as detailed in 8.8. 

ll.l Calcutote the flow rate « grams per lo mm a» 
foUow»(Notel6): 

now rate- (427 

reference under TaWe 2). ^ 

, - time of piston travd for ^}^*2t^6oa 
427 = mean ofMW of piston and cyhnderx 600. 

NOT. n-Fact^j^y y — 
ite pvea fcr sofiM in«erii>» Tibte 4. 

nowiaie.8/>Omiii-f/» 

KTvS-e «.baiiat«l into the «nei. m M.I. 

12. Report 

2 16) 

12,1.3 now iwe reported as the rmtc fcxtiusi nmgrams 
12 1.5 ASyVnusiwlbetavi^ 



TAIU 



T« 



Pttiort Travel. 

t. on Oft.) 



Factor tor 
CoKUMllonof 



190 
190 
230 
230 



2.S4 (1) 

0.035(0^5) 

3LS4(1) 



B2a 
207 
901 
200 



discolontion, sticking, extmdate surface incgolarity or 
13. I^toa Md Bi«s (Pfoccdiire* A ««d B) 

ducted in J986 and ^'^^J^^?^^ The 
ylenc. polystyrene, P?»y«fi^!!;!fJ5^ for each mate- 

on ihrcc different ?f>^ ^"^^ of two specimens. 
Tables 5 10 l^^^^^^S^nZ n*i« ««» 

13.1 .5 would have an approximate 95 % (O-vsj prowum. y 

^ISi^aSl-Therea^no.^^S^ 
to estimate bias of this test method. 

..s.ppo.,i,«du. ». .viw. H«*i-«t« WO ait 

0-20-1124. 
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t ABUE B 



Condttton 




i90/2.lfi 

10Q/2-1« 
230/2.16 
230/2.16 
230/2.16 
20Q/S 
20O/5 
200^ 
300/12 
900/1.2 
300/1-2 
230/3*6 



0^ 
0^ 
ZM 
44,1 
2^ 
7.00 
32^ 
1.67 
6.82 
13.3 
2*41 
10.5 
162 
2.60 



0006 

dQ26 
0.919 
0.106 
0222 
0401 
0.024 
0.190 
0^ 

om 

0.429 

ai56 

0061 



PJ0Z2 
0.036 
0.079 
1233 
0226 
0.471 
1.061 
0.122 
0J667 
0.O29 
0.116 
0.647 
1.109 



0.023 
0.035 
0.073 
2.560 
0299 
0JB27 
1.644 
OiM 
0.S36 
0.864 
0219 
1215 
0.436 
0.146 



0063 
0.106 
0224 
3.466 
0.639 
1J31 
2.974 
0344 
1J66 
^617 
0326 
1.830 
3.140 

ai4& 



c I, . 2-83 8^ ind 
«>^.2J3 8m. 





190/2,16 
190/2.16 
190/2.16 
190/2.16 
230/2.16 
230/2.16 
230/M6 
200^ 
200^ 

^ a»ys 

« - \^mi t i bo r noriw »<ind«o deration 

«L«2.83S,.»«1 
»U-2-^Sft. 



PulystyfifW 



027 
0.40 
2.04 
43.7 
226 
7.16 
324 
1.6S 
6,39 
13.0 



O.0O9 
0.016 

ao40 

0.997 
0.0S2 
0.143 
0M3 
O.0S7 
0.144 
0.106 



0414 
0.flS7 
0494 
1424 
0214 
04B9 



ai66 
0^ 
0487 



0,026 
0446 
0.112 
2419 
0.1466 
0.4051 
1.969 
0.106 



0406 



0.039 
0.076 
0269 
5.443 
0.604 
1466 
2.672 
0.470 

i.19r7 

1.067 




* - %*nrwv«)onionr «6r^ 
C|,*243S,,tnO 



<)Migttan or M avMO*' 



APPENDIX 
(Nommodatory Informttloo) 



XI. EXTRUSION PLASIOMETER BORE AUCNMEOT 



XUl A rUtuit consisting of actiinilarlt^ 
Shaft having two bearing points 9,47 ^ 0-00 - 0M76mm 
(0.373 + 0.00 - 0.0003 in.) in dSamcier thai can be 
into the bore has been found suitable. A drcuUir tevd tbal 
can be ripdly mounted on the |ilston rod for tnsemon mto 



the bort may tto be satis&ctoiy. A cuojto leyd haiong 
rsrnSvSrf 20 minutes per 2.5 mmj). 1 ^ 
foJS^B^ctoiy. Other alignmem «hiUqu»^^ 

Ckctoxy. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS: Ulrich Reiners et al. 
Application NO.: 09/851,460 
FILED: 8 May, 2001 

FOR: PAPER-LIKE AND THERMO-FORMABLE MULTILAYER 

BARRIER FILM 



DECLARATION UNDER 37 C.F.R. g 1.132 



Assistant Commissioner for Patents 
Washington. D.C. 20231 

Sir: 



I, Bemig Walter, hereby declare as follows: 

1. I am a citizen of Germany, residing at Rottachbergweg 5 
87549 Rettenberg 

2. I studied chemistry at the Fachhochschule of Aalen and received a degree in 
the field chemical engineering in the year 1977. 

3. Since 1 .4.1987 I have been employed as a project engineer/manager R&D In 
the field of Research and Development films for deep draw applications and 
shrink bags for shrink bag applications and I am still wori<lng in this field for 
the company of Convenience Food Systems, Kempten, Germany, an 
affiliated company of Convenience Food Systems B.V, 

4. The following tests were made under my supervision and control: 
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I. Films according to the US patent application 09/851,460 
ia. Test 

A film with six layers is produced according to the blown film 
coextrusion procedure. The sequence of the layers is: AA'BCDE. 

Layer A consists of: 53 weight-% of a calcjum carbonate with an 
average particle size of 4,5 |jnn and 47 weight-% of a homopropylene 
with a melting index of 2,1 g/10 min. 

Layer A' consists of: 100 weight-% of a LDPE with a melting index of 
0.85 g/10 min and a density of 0,922 g/cm^. 

Layer B consists of: 100 weight-% of an acid-modified ethylene 
methacrylate copolymer with a melting point of 1 08^C and a melting 
Index of 3,0 /10 min and functions as adhesive layer. 

Layer C consists of: 100 weight-% of an ethylene vinylalcohol copolymer 
with an ethylene percentage of 38 mol-% and a melting index of 5,5 g 
/10 min and functions as barrier layer. 

Layer D consists of: 100 weight-% of an acid-modified polypropylene 
with a melting index of 3,5 g/10 min and functions as adhesive layer. 

Layer E consists of: 87 weight-% of a polyethylene with a density of 
0,9250 g/cm^ and a melting index of 2,0 g/10 min and 13 weight-% of a 
polybutylene with a melting Index of 1,0 g /10 min and functions as 
sealing layer. 
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The thicknesses of the layers are: 

Layer A 200 pm 
Layer A' 10 pm 
Layer B 3 |jm 
Layer C 4 Mm 
Layer D 3 pm 
Layer E 20 pm. 

The total thickness of the multilayer film is 240 |jm. The ratio of the 
thickness of the unfilled layers to that of the filled layer Is 1 :5 



lb. Test 



In this text the layers of the multllayered film are connposed as in 
Test la. 

The thickness of each layer is: 
Layer A 60 pm 

Layer A' 15 pm 
Layer B 3 pm 

Layer C 4 pm 
Layer D 3 pm 
Layer E 23 pm. 



The total thickness of the multilayer film is 109 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer Is 1 :1 .27 
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II. Comparison films 
lla. Test 

The film used has the same composition of the layers as described in 
Test la. 

The thicknesses of the layers, however, are: 
Layer A 350 \im 
Layer A' 10 pm 
Layer B 3 pm 
Layer C 4 pm 
Layer D 3 pm 
Layer E 20 pm. 

The total thickness of the multilayer film Is 390 pm. The ratio of the 
thickness of the unfilled layers to that of the filled layer is 1 :8,27 

lib. Test 

The film used has the same composition of layers as in Test la. 
The thicknesses of the layers, however, are as follows: 



Layer A 
Layer A' 
Layer B 
Layer C 
Layer D 
Layer E 



60 pm 
23 pm 

3 pm 

4 pm 
3 pm 
23 pm. 



The total thickness of the multilayer film is 1 1 6 pm. The ratio of th 
thickness of the unfilled layers to that of the filled layer Is 1 :1 ,07. 



The melting indices cited in the Tests w re determined according to 
ASTIV! 1238. 



III. Properties of the films according the Tests la to lib 



Film according to 



range of themno- 
forming fC) 



packaging 
speed (cycles 
per minute)* 



appearance 
of the film 



Test I 3 



125 to 145 



12,5 
10,4 
12,8 
12,8 



paper-like 
paper-like 
paper-like 
plastic 



Test II a 



146 to 156 



Test I b 



115 to 145 



Test II b 



115 to 145 



* Determination of the packaging speed 
Test IVa 

Packaging articles (trays) made of the inventive film according to 
Test la are formed at 135^*0 for 15 min on a FFS machine. The process 
is Interupted, the tray Insert of the machine is changed and trays with 
another dimension made of the inventive film according to la are 
produced again at 135°C for 15 min. Then trays made of the Inventive 
film according to Test lb are fonned at ISS'^C for 15 min. The process is 
interupted, the tray insert of the machine is changed and trays with 
another dimension made of the inventive film according to Test lb are 
produced again at ISS^'C for 15 min. 



Packaging articles (trays) made of the film according to Test ila are 
fonmed at 145°C for 15 min on a FFS machine. The process is 
interupted, the tray Insert of the machine is changed and trays with 
another dimension made of the filnri according to Test Ila are produced 
again at 145°C for 15 min. Than trays made of the film according to 



Test IVb 



0 



1^ UlU 
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Test lib are formed at 135**C for 15 min. The process is interupted, the 
tray insert of the machine is changed and trays with another dimension 
made of the film according to Test lib are produced again at ISS^'C for 
15 min. 

The packaging speed is determined as the number of produced 
packaging articles in one hour under the mentioned conditions. 

V. Results 

The Tests show that for the combination of advantageous properties of 
the film, as packaging material especially for the combination of the 
paper-like appearance and the very good thermoforming properties, the 
ratio of the total thickness of the unfilled layers to the thickness of the 
filled layer Is essential. The comparison of Test IVa with Test IVb 
indicate that the packaging speed for the films according to the US 
patent application No. 09/851 .460 is higher than for films with a ratio of 
the total thickness of the unfilled layers to the thickness of the filled 
layer outside the inventive range. 

All statements made herein of my own knowledge are true, and all statements made 
on information and belief are believed to be true, and further, these statements were 
made with the knowledge that willful false statements and the like, so made, are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
patent application or any patent Issued thereon. 



(Dat ) 



(B rnig, Walter) 



